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(54) SEMICONDUCTOR LASER AND UFTING-TYPE OPTICAL PICKUP DEVICE MADE UTIUZING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser 
which emits a laser beam and a lifting-type optical pickup device 
which records and reproduces information by using the 
semiconductor laser as a light source. 

SOLUTION: An aperture 10 is provided on the emission end of a 
semiconductor laser 4\ in order to realize high density 
record/reproduction by light spot contraction. The aperture 10 
has a hole which is drilled so as to have a diameter smaller than 
the cross-section width of the active region of the 
semiconductor laser 4', and a laser beam is restrictively emitted 
through the hole to contract a light spot on an optical disc 1. 
With this constitution, practically high density 
record/reproduction which is useful for a miniturized information 
processor can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ^ 

[Claim 1] Semiconductor laser characterized by being constituted so that outgoing radiation of the laser 
beam which possessed the aperture which has the active region which emits light and has the hole which 
was able to be opened in said outgoing radiation edge of an active region in the semiconductor laser to 
which outgoing radiation of the laser beam is carried out from the outgoing radiation edge of this active 
region in the size smaller than the cross-section width of face of the active region as a member which 
intercepts light, and was described above through the hole may be carried out restrictively. 
[Claim 2] The aforementioned aperture for intercepting light partially from said outgoing radiation edge 
is semiconductor laser according to claim 1 characterized by being in the interior of the myopia field 
range of the light generated by the aperture. 

[Claim 3] In the risen [ to surface ] type optical pickup for the record reproduction of optical information 
to an optical disk The active region which emits a laser beam from an outgoing end. As a member which 
intercepts light at the light sensitive cell which detects the crepuscular rays of this semiconductor laser 
as an electrical signal, and the outgoing radiation edge of this active region The optical system 
containing the semiconductor laser to which outgoing radiation of the laser beam is restrictively carried 
out from the hole including the aperture which has the hole which was able to be opened in the size 
smaller than the cross-section width of face of the active region, Risen [ to surface ] type optical-pickup 
equipment for record reproduction characterized by providing and constituting the slider which surfaces 
from the front face of the optical disk which this optical system was attached and was described above, 
[Claim 4] The aforementioned aperture for intercepting light partially from said outgoing radiation edge 
is risen \ to surface ] type optical-pickup equipment for record reproduction according to claim 3 
characterized by being in the interior of the myopia field range of the light generated by the aperture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is equipment which reads the optical 
information which recorded optical information on a medium like an optical disk, or was recorded at it 
to the light source using the semiconductor laser and this which generate a laser beam, and relates to the 
risen [ to surface ] type optical-pickup equipment for record reproduction using the semiconductor laser 
for carrying out high-density record reproduction by the principle similar to especially a myopia field 
microscopic method, and this. 

[0002] Recently, what also has the record medium suitable to it which stores optical information like an 
optical disk according to the miniaturization trend of information machines and equipment with a 
miniaturization and lightweight-izing of the optical-pickup equipment for record reproduction small is 
demanded. Therefore, the method to which the size of the optical spot which is projected from the light 
source of optical -pickup optical system, and is connected to a record medium as the high-density record 
method for recording a lot of possible information on the record area to which the optical disk was 
restricted is made to reduce is examined on many sides. 

[0003] For example, small and lightweight risen [ to surface ] type optical-pickup equipment are known. 
Although there is a slider 2 which comes to surface in minute distance by the air cushion (air cushion) 
fi-om the fi-ont face of an optical disk 1 as shown in drawing 1 , optical-pickup optical system is attached 
in this slider 2. A slider 2 is held at an arm 3, and it is driven by the driving source (not shown) so that 
both-way movement of the radius range of an optical disk 1 may be carried out at a straight line or a 
curve for an information search. 

[0004] The optical-pickup optical system attached in the slider which is the conventional example has 
become like drawing 2 with the very easy structure which consists of a light sensitive cell 5 as the 
semiconductor laser 4 and the object for signal detections as the light source. Semiconductor laser 4 has 
the facet (facet) 6 formed in an outgoing radiation edge of reflective coating as a resonator for obtaining 
the oscillation of a light wave, and it is attached in the unilateral side of a slider 2 so that the optical disk 
1 with which this facet 6 is placed downward may be turned to. A light sensitive cell 5 is arranged 
behind semiconductor laser 4 (on a drawing), and detects crepuscular rays as an electrical signal. 
[0005] Setting to such conventional optical-pickup optical system, the outgoing radiation edge of 
semiconductor laser 4 is an optical disk 1 and several micrometers. Although it separates and rises to 
surface at an interval h, the laser beam by which outgoing radiation is carried out reflects an optical disk 
1, and it comes to carry out re-incidence to semiconductor laser 4. When the intensity of the reflected 
light which carries out re-incidence is modulated according to the data information recorded on the 
optical disk 1 , the signal of a Hght sensitive cell 5 also changes as well as changing the optical output of 
laser 4. Therefore, the data information recorded on the optical disk 1 based on the signal of this light 
sensitive cell 5 can be reproduced. 

[0006] For example, drawing 3 which showed a part of the crystal zygote roughly as double hetero 
structure (double hetero structure) is referred to. If it investigates in a detail further about the 
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cRm^ronductor laser currently used for conventional risen [ to surface ] type optical-pickup equipment 
The crystal zygote of the shown semiconductor laser 4 is clad (clad). It has the active region 9 joined 
between the P type field 7 called layer, the N type field 8, and these two fields 7 and 8. If a forward 
current is passed to this crystal zygote, the carrier which moves fi-om the fields 7 and 8 of both sides, 
respectively, i.e., an electron, and an electron hole will be shut up in an active region 9, and the light by 
the reunion of an electron and an electron hole will be emitted there. This light is diffiised at the 
outgoing radiation edge of an active region 9. Thus, the size of the spot of the laser beam generated fi-om 
semiconductor laser 4 is decided with the cross secfion of an active region 9 in the myopia field range of 
the outgoing radiation edge. Therefore, however it might narrow the interval with the optical disk 
mentioned above, there was a limitation in realization of high-density record and reproduction by 
reduction of the spot. 

[0007] . , . X. ,^ 

[Problem(s) to be Solved by the Invention] The 1st purpose of this mvention is in the myopia field range 
as the light source for high-density record and reproduction to offer the semiconductor laser which 
forms the optical spot reduced substantially. Moreover, this invention sets it as the 2nd purpose to offer 
the risen [ to surface ] type optical-pickup equipment which carries out high-density record and 
reproduction using the semiconductor laser which attains said 1st purpose. 

[Means for Solving the Problem] It is characterized by constituting so that the aperture which this 
invention has the active region which emits light, and has the hole which was able to be opened in the 
outgoing radiation edge of an active region in the semiconductor laser to which outgoing radiation of the 
laser beam is carried out firom the outgoing radiation edge of this active region in the size smaller than 
the cross-section width of face of the active region as a member which intercepts light rnay be provided 
in order to attain said 1st purpose, and outgoing radiation of the laser beam may be carried out through 
the hole. 

[0009] In order to attain said 2nd purpose, moreover, the risen [ to surface ] type optical-pickup 
equipment for record reproduction of optical information to the optical disk by this invention The active 
region which emits a laser beam fi-om an outgoing end. As a member which intercepts Ught at the light 
sensitive cell which detects the crepuscular rays of this semiconductor laser as an electrical signal, and 
the outgoing radiation edge of this active region The optical system containing the semiconductor laser 
to which outgoing radiation of the laser beam is restrictively carried out firom the hole including the 
aperture which has the hole which was able to be opened in the size smaller than the cross-section width 
efface of the active region. It is characterized by providing and constituting the slider which surfaces 
from the fi-ont face of the optical disk which this optical system was attached and was described above. 
[0010] Therefore, since the substantial laser beam outgoing radiation side of semiconductor laser is 
restricted to the size of the hole of aperture, the laser beam spot reduced substantially can be formed on 
an optical disk by narrowing the interval between an optical disk and an active region, as an optical spot 
is in myopia field within the limits of this semiconductor laser outgoing radiation edge. 
[0011] 

[Embodiments of the Invention] Hereafter, based on the appended drawing, this invention is explained 
in detail. Drawing 4 is some risen [ to surface ] type optical-pickup equipments for record reproduction 
by the example of this invention, and shows the optical system attached in a slider 2 and this slider 2, A 
slider 2 is driven with the actuator it is not indicated that it is held at the arm which carried out [ ** ] to 
drawing 1 mentioned above so that it might rise to surface at the predetermined interval h fi*om the 
optical disk 1 placed downward, and carries out both-way movement of the predetermined range of an 
optical disk 1 for an information search. 

[0012] The optical system attached in a slider 2 contains the light sensitive cell 5 which detects the 
crepuscular rays of semiconductor laser 4' of the structure improved as the light source, and this 
semiconductor laser 4' as an electrical signal. If a laser beam is emitted from the outgoing radiation edge 
of semiconductor laser 4\ the laser beam will reflect the front face of an optical disk 1 , and it will carry 
out re-incidence to semiconductor laser 4'. This semiconductor laser 4* comes to fluctuate the optical 
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output according to the on-the-strength change of the reflected Ught which carries out re-incidence, and 
the light sensitive cell 5 in this case detects the signal which changes with the optical output change 
from crepuscular rays. 

[0013] Drawing 5 is a part of crystal zygote of improved semiconductor laser 4\ Improved 
semiconductor laser 4' possesses the facet 6 formed in the outgoing radiation edge of reflective coating 
as an optical resonator for obtaining a light wave oscillation, and the aperture 10 newly formed in the 
facet 6 including the P type of both sides and the N type fields 7 and 8 which are clad layers, these two 
fields 7, and the active region 9 joined among eight. APACHIAA 10 has the hole 1 1 opened so that 
outgoing radiation of the laser beam by which induced emission is carried out from the active region 9 
described above as a member which intercepts light for spot reduction might be carried out restrictively. 
This hole 1 1 is a very minute size, and is formed for a diameter smaller than the cross-section width of 
face of an active region 9. That is, the optical spot connected to the optical disk 1 mentioned above by 
the laser beam by which outgoing radiation is carried out is reduced in proportion to the size of the hole 
1 1 from the hole 1 1 of this aperture 1 0. 

[0014] Therefore, at the reduced optical spot, still more data information can be recorded, it can 
reproduce to the same area of an optical disk 1, and the high-density record and reproduction by 
substantial spot reduction are realized. For example, the diameter of the spot by the Prior art is about 1 
micrometer at the same light wave length. It is 0.1 although it is in a level, mum When using the 
aperture in which the hole 1 1 was formed, the record and reproduction of super-high density whose 
surface density is 100 times are possible for this invention. 

[0015] On the other hand, in the active region 9 which the electron which moves from the both-sides 
fields 7 and 8 in such semiconductor laser 4\ respectively, and an electron hole come to recombine, 
while a hght wave oscillation is performed only in the range like the size of the hole 1 1 of aperture 10, 
the light wave oscillation in within the limits larger [ than the hole 1 1 ] and smaller than an active region 
9 is suppressed. Therefore, there is almost no change of substantial optical efficiency. 
[0016] 

[Effect of the Invention] As well as making small lightweight risen [ to surface ] type optical-pickup 
equipment realize the high-density record and reproduction by substantial optical spot reduction, it is 
stable also in respect of optical efficiency, and there are few difficulties on short-wavelength-izing by 
the improvement in density or manufacture in manufacture of semiconductor laser etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram having shovra the usual risen [ to surface ] type optical-pickup 
equipment for record reproduction. 

[Drawing 21 It is the side elevation having shown the optical system arranged at the conventional risen 
[ to surface ] type optical-pickup equipment for record reproduction. 

[Drawing 3] It is the fragmentary sectional view showing the 1 crystal junction structure of the 
semiconductor laser conventionally used for the risen [ to surface ] type optical-pickup equipment for 
record reproduction. 

[Drawing 41 It is the side elevation having shown the optical system arranged at the risen [ to surface ] 
type optical-pickup equipment for record reproduction by the example of this invention. 
[Drawing 5] It is the fragmentary sectional view showing the 1 crystal junction structure of the 
semiconductor laser used for the risen [ to surface ] type optical pickup for record reproduction by the 
example of this invention. 
[Description of Notations] 

1 Optical Disk 

2 Slider 

4 and 4* semiconductor laser 

5 Light Sensitive Cell 

9 Active Region 

10 Aperture 

11 Hole 

[Translation done.] 
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DRAWINGS 



[Drawing 11 
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